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STUDY  OP  ana  TULAREMIA  PATHOGEN -SIMILAR  V.  NO  VIC  IDA  LARSON  ET  aL 
MICRO  ORGANISM 


/"Poll owing  is  tha  translation  of  an  article  by  N.  G. 
ulsuf'yev,  0.  S.  Yomel 'yanova,  I.  St  Ueshcheryakova, 
and  1.  Vt  Rodionova,  published  in  the  Russian-language 
periodical  Zhurnal  Mikrobiologli,  Epldemiologli  i 
Immur.obiologii  (Journal  of  Microbiology,  Epidemiology, 
and  Immunobiology)  No  8,  1968,  pages  92-93.  It  was 
submitted  on  29  Deo  1967._y 


Gamaleya  Institute  of  Epidemiology  and  Microbiology,  Aoademy  of 
Soienoe3,  USSR. 


In  1955  Larson  arxi  assooiates  in  the  USA  described  a  now  micro¬ 
organism  -  Pasteurella  noviolda  -  whioh  is  very  similar  with  the 
causative  agent  of  tularemia.  A  unique  strain  of  this  miorobo  was 
isolated  during  passaging  of  a  sample  of  water  through  the  organism 
of  guinoa  plg3  and  white  mioe.  The  water  was  obtained  from  the 
Ogdon  Bay  Bird  Reservation  on  the  Great  Salt  Lake  in  the  state  of 
Utah.  This  strain  differed  from  the  tularemia  oauaative  agent  mainly 
by  tho  absence  of  oroaa  serological  reactions,  the  ability  to  ferment 
saccharose,  and  a  soma what  lesser  pathogenicity  for  white  mioe  and 
guinea  pigs.  Olsuf'yev  and  assooiates  11909),  and  then  Owen  and 
assooiates  (1964),  rolated  this  microbe  to  the  genus  Franoisella. 
Numerous  attempts  to  detect  P.  noviolda  at  the  site  of  the  Initial 
isolation  and  in  other  plaoea  in  the  USA  turned  out  to  be  unsuccessful. 

Thanks  to  the  kindness  of  Dootor  K.  Owen  (Rooky  Mountain  Labor¬ 
atory,  Hamilton,  USA)  and  Professor  Mollare  (Pasteur  Institute, 

Paris,  France),  to  whom  v/e  express  our  thanks,  we  obtained  an  orig¬ 
inal  strain  of  P.  noviolda  and  studied  it.  Below  we  present  the 
results  of  the  investigation  of  the  culture  obtained  from  Dootor 
Owen.  Wo  propose  that  knowledge  of  these  investigations  will  be 
useful  for  Soviet  microbiologists,  sinoe  it  is  not  excluded  that 
this  microorganism  may  be  detected  in  the  USSR. 

Based  on  morphology  cells  of  P.  noviolda  are  similar  to  the 
tularemia  oausative  agent,  in  particular  in  a  culture  on  coagulated 
vitelline  medium;  on  blood  agar  with  cystine  and  glucose  they  are 
somewhat  larger.  P.  novlclda,  Just  as  the  tularemia  miorobe,  gives 
off  mucus.  The  considerable  similarity,  revealed  during  an  eleotron- 
mlcroaeopio  investigation  of  them,  with  the  tularemia  miorobe  is 
relative  mainly  to  the  structure  of  the  oell  wall,  whioh  has  a  smooth- 
contour  outer  membrane,  and  also  the  oapaolty  for  division  by  means 
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of  budding  (X.  B,  Pavlova  and  X.  S.  Meshoheryakova,  personal  com¬ 
munication). 

On  coagulated  yolk  medium  and  blood  agar  the  studied  strain 
grew  somewhat  more  flourishing,  forming  larger  colonies  than  the 
tularemia  causative  agent.  Following  mass  seeding  in  moat-peptone 
broth  growth  was  exceptionally  weak  [100-200  million  based  on  the 
turbidity  standard  of  the  Tarasevioh  Institute),  on  meat-poptone 
agar  individual  fine  oolonles  grow,  and  following  reseeding  growth 
oeased.  When  P.  novioida  was  seeded  on  Down's  medium  with  glycerin 
a  dear  yellowing  of  the  medium  was  noted  (glycerin  )•  On  Down's 
medium  with  saooharose  fermentation  was  absent  (for  a  oontrol  we 
used  the  Nearotio  tularemia  strains  38  and  0-284,  whioh  also  did 
not  ferment  saooharose).  We  determined  the  oxidation  oapaoity  for 
saccharose  more  aoourately  by  the  direot  manometrio  method  of 
Warburg.  It  was  established  that  the  activity  of  respiration  in 
F.  novioida  due  to  this  osrbohydrate  comprised  100.73  mioroliters 
per  1  gram  of  nitrogen  in  the  suspension  of  live  oells  during  one 
hour  of  inoubatlon.  This  testified  to  the  moderate  assimilation 
of  the  given  substrate.  In  a  oontrol  investigation  of  two  Paiae- 
arotio  tularemia  strains  9  and  b03  no  activity  was  revealed  relative 
to  saooharose]  an  attempt  at  induo tion  of  the  corresponding  anzymatlo 
systems  with  the  subsequent  reseeding  of  these  strains  on  a  medium 
whioh  contained  saccharose  us  the  source  of  carbon  did  not  prodube 
an  effeot  even  after  30  generations.  We  did  not  conduct  an  inves¬ 
tigation  of  Mearotio  strains  in  such  a  manner. 

The  activity  of  citrullinureidase  in  acetone-treated  cells 
of  F.  novioida  comprised  10.6  mioromoles  of  ornithine  per  20  mg 
of  preparation  far  3  hours  of  inoubatlon,  whioh  corresponded  to  the 
level  of  activity  of  Mearotio  raoes  of  tularemia  microbes. 

Pathogenicity  for  laboratory  animals  was  determined  on  white 
mice  (weight  22-25  g),  guinea  pigs  (weight  200-250  g),  and  domeatllo 
rabbits  (weight  2600-3000  g)  by  the  subcutaneous  administration  of 
a  2-day  culture  from  ooagulatod  yolk  medium  (Zable  1). 

White  mice  died  in  8-9  days,  guinea  pigs  in  10-13  days,  and  e 
rabbit  died  in  3  days. 

Autopsy  revealed  a  number  of  pathologioal  anatomioal  changes 
in  the  animals. 

In  mice  the  vessels  of  the  suboutaneous  cellular  tissue  were 
hyperemic  and  at  the  site  of  infeotlon  an  infiltrate  was  usually 
absent.  The  spleen  was  enlarged  and  slightly  consolidated.  Tne 
liver  was  enlarged,  not  consolidated,  and  in  a  number  of  oases  con¬ 
tained  neorotio  sectors.  Visible  changes  were  not  deteoted  in  the 
lungs  and  Intestines. 


Table  1  ' 

Virulence  of  !•’.  novlclda  for  laboratory  animals  (following  aub- 
outaneous  administration) 
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Legend:  numerator  -  number  of  animals  which  died;  denominator  - 
number  of  animals  in  test. 

Key:  (a)  Lose  (in  miorobial  cells);  (b)  Result;  (o)  White  mloe; 
(dj  Guinea  pigs;  (e)  Domostio  rabbits;  (f)  million;  (g)  billion. 


In  guinea  pigs  the  vessels  of  the  subcutaneous  cellular  tissue 
wore  hyperemio  and  at  sites  of  infection  in  some  eases  there  wao 
an  insignificant  infiltrate.  Inguinal  lymph  nodes  were  enlarged 
and  hyperemio.  The  spleen  was  enlarged  and  contained  neorotio 
nodules.  Tha  livor  was  enlarged  and  contained  neorotio  foci.  In 
the  lungs  there  were  seotors  of  hyperemia  and  in  certain  oases  -  * 
neorotio  nodes. 

In  the  rabbit  the  vessels  of  the  suboutaneous  oellular  tissue 
wero  sharply  hyperemio  and  there  was  a  very  significant  infiltrate 
at  the  alto  of  infection.  The  spleen  was  slightly  enlarged,  bad 
a  cherry  color,  but  was  not  consolidated.  The  liver  wao  enlarged 
sharply,  had  a  light  oherry  color,  and  was  dense.  The  lungs  had 
seotors  of  hyperemia.  Tnere  was  heraorrhagio  exudate  in  the  obeet 
and  the  abdominal  cavity. 

In  smear  Imprints  from  the  spleen  and  blood  of  dead  white  aloe 
F.  novloida  either  were  not  deteoted  or  Individual  groups  of  bac¬ 
teria  were  noted  in  the  sploen,  but  not  in  the  blood.  When  frag¬ 
ments  of  sploen  were  seeded  on  nutrient  medium  the  growth  of  the 
oaueatlve  agent  wae  always  observed.  In  guinea  piga  miorobes  were 
revealed  only  in  seedings  on  coagulated  yolk  medium  or  blood  agar 
(in  some  oases  with  the  addition  of  penicillin).  Results  of  bao- 
teriosoopy  of  smear  imprints  from  the  organs  of  the  dead  rabbit 
were  also  nagative;  a  culture  was  obtained  by  aedding  a  fragnent 
of  lunge  on  blood  agar. 
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For  too  purpose  of  determining  immunological  bonds  with  tho 
tularemia  microbe  the  surviving  an inala  wore  infected  undor  too  akin 
with  virulent  strains  of  too  tuto remit  miorobo,  White  mice  and 
CUinoa  pins  were  infected  with  100  Lolm  (100  miorobial  colla)  of 
strain  b03  of  the  Palaearotlo  raoo,  and  the  rabbits  -  witu  10  inioro- 
bial  cello  of  the  Noaretio  Sohu  etraln.  Without  exooption  all  tho 
animals  died  from  tularemic  in  porlods  whioh  were  somewhat  oxtondod 
in  comparison  with  tie  periods  of  death  of  control  animals.  Conse¬ 
quently  cross  liaaunity  was  not  dotaotsd. 

Sorologloal  properties  of  F.  noviolda  were  studied  in  tho  roao- 
tlons  of  agglutination,  passive  hemagglutination,  and  antibody  neu¬ 
tralisation.  For  the  agglutination  reaction  we  used  a  formlin- 
kliied  oulture  of  the  teet  strain,  for  the  passive  hemagglutination 
reaction  -  the  themoextraot  from  baoteria  as  the  sensitizing  agent 
for  adsorption  on  erythrocytes,  and  for  the  neutralisation  reaction 

-  a  formal  in-inactivated  culture  of  the  test  strain,  corresponding 
antiserum,  and  erythrocytes  which  are  sensitised  by  one  or  tho  other 
antigen.  Agglutination  and  hemagglutination  titers  of  sera  wore 
determined  based  on  the  last  dilution  in  whioh  a  clear  reaction  was 
observed  (no  less  than+++). 

In  8'rabbits,  whioh  had  endured  infeotlon  by  F.  novioida,  on  the 
15th  day  after  suboutaneous  infeotlon  with  doses  of  10  million  - 
1  billion  miorobial  oells  the  agglutination  titer  of  serum  with 
homologous  strain  was  equal  to  1:160— 1:640  and  hemagglutination 

-  It 2560—1:40960;  with  the  heterologous  strain  of  tularemia  microbe 
the  agglutination  titer  comprised  correspondingly  1:40— l:b20,  and 
hemagglutination  -  1:80—1:1280.  She  higher  the  infeotlon  dose  the 
higher  the  level  of  titers  reaohed,  and  in  all  oases  the  reaction 
with  homologous  strain  was  higher  than  with  heterologous.  In  guinea 
pigs  whioh  had  endured  infeotlon  by  F»  novioida  the  titers  with 
homologous  antigen  equaled  lt80— 1:160,  but  not  one  of  these  sera 
reaoted  with  the  tularemia  oauaative  agent  (in  a  minimum  dilution 
of  1:10). 

In  two  rabbits  whioh  had  endured  infection  following  the  sub¬ 
cutaneous  administration  of  100  million  miorobial  oells,  after  a 
month  a  check  was  made  of  allerglo  reactivity  to  the  intraoutaneous 
administration  of  antigens  from  homologous  snd  hoterologous  strains. 
Antigen  from  the  test  strain  was  prepared  by  tho  raothod  used  for 
the  preparation  of  tularin;  initial  concentration  of  baoteria  com¬ 
prised  1  billion  miorobial  oello  in  1  ml  (according  to  the  standard 
of  the  Tarasevioh  Institute).  We  also  used  fractional  doses  of 
antigen,  for  whioh  the  initial  concentration  of  baoteria  was  diluted 
by  10,  100,  and  1000  times.  The  suspension  was  introduced  in  a 
volume  of  0.1  ml,  i.e.,  the  doses  introduced  comprised  100  million, 
10  million,  1  million,  and  100,000  miorobial  colls.  In  rabbits 
whioh  had  endured  F.  novioida  infeotlon  tho  allergic  reactivity  of 
the  skin  to  homologous  and  heterologous  antigens  turned  out  to  be 
more  or  less  similarly  moderately  expressed  (Table  2).  In  a  control 
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healthy  rabbit  antican  of  the  teat  strain  or  tularin  was  administered 
in  a  dose  of  100  million  mloroblal  oells  and  after  24  hours  only  a 
weak  hyperemia  of  the  skin  without  an  infiltrate  was  noted.  It 
disappeared  in  48  hours. 

Tuble  8 


Results  of  testing  the  allergic  roaotivity  of  F,  novioida 
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Key:  (a)  Antigen;  (b)  Dose;  (o)  Reaction;  (d)  in  84  hours;  (•)  in 
48  hours;  (f )  on  subsequent  days;  (g)  Tularin;  (h)  100  million; 

(1)  10  million;  { j)  ness;  tk)  Hyperemia  and  infiltrate  up  to  1  ora; 
(1)  Same;  (m)  Absent;  (nj  Hyperemia  and  infiltrate  up  to  1.5  ora; 
(o)  Same;  (p)  Absent;  (q)  Analogous;  (r)  Absent. 


In  4  rabbits  which  had  had  tularemia  after  the  intravenous 
administration  of  1000  mloroblal  cells  of  the  virulent  falaearotlo 
strain  503.  in  10-15  days  after  infeotlon  the  blood  serum  contained 
agglutinating  titers  of  1:460—1:2560  to  the  inherent  strain  and 
homagglutlnating  -  1:20480—1:81920,  while  to  the  test  strain  the 
titers  comprised  correspondingly  1:10—1:80  and  1:580—1:8560,  i.e., 
turned  out  to  be  many  times  lower  than  homologous.  The  nature  of 
agglutination  with  both  cultures  was  similar* 

Cross  cutaneous  allerglo  reactions  were  also  studied  in  rabbits 
which  were  hyporimmunized  against  tularemia  (vaooination  and  subse¬ 
quent  Infection  with  the  Sohu  strain).  In  24  hours  the  rabbits 
roasted  with  the  development  of  an  intense  cutaneous  reaction  in 
the  form  of  hyperemia  and  an  infiltrate  (up  to  1-8  cm  in  diameter) 
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to  the  administration  or  tularin  in  doses  of  10  and  1  million 
microbial  colls  and  somewhat  moro  weakly  (diameter  of  sector  O.b-1  cm) 

-  to  tho  administration  of  100,000  miorobial  oolisj  in  46  hours 
the  intensity  of  the  roaotion  was  not  roduoed,  but  on  subsequent 
days  tne  reaction  faded*  Tho  rabbits  reacted  to  the  administration 
of  antigon  from  F.  novioida  almost  with  tho  same  intonslty  -  in  24 
hours  after  administration  of  doses  of  10  and  1  million  microbial 
oells  hyperemia  and  an  infiltrate  up  to  l*o  om  in  diameter  woro  formed, 
and  with  uooos  of  100,000  miorobial  colls  -  up  to  1  cm  in  dlametor* 
After  43  hours  the  roaotion  preserved  almost  the  same  intensity  and 
faded  in  subsequent  days*  It  is  necessary  to  note  that  hyperemia  of 
the  skin  was  somewhat  more  olosrer  for  the  tularemia  antigen  than 
for  the  antigen  from  F,  novioida* 

The  result  of  the  roaotion  of  antibody  neutralisation  with  tho 
test  strain  and  the  standard  horss  antitularemia  serum,  the  hemag¬ 
glutination  titer  of  whioh  equaled  1:160,000,  was  negative.  In  the 
testing  of  formaiinized  suspensions  of  F.  novioida  the  neutraliza¬ 
tion  of  antibodies  was  not  rovsaled  even  at  a  concentration  equal 
to  1  billion  miorobial  oells  in  1  ml  of  suspension,  while  a  homol¬ 
ogous  tularemia  culture  oauaed  the  neutralization  of  antibodies  in 
a  oonoentration  equal  to  2  million  miorobial  oells.  When  the  reac¬ 
tion  was  sot  up  with  tularemia  miorobes  and  serum  against  F.  novioida, 
tha  hemagglutination  titer  of  whioh  equaled  l:b!20  with  homologous 
antigen,  neutralization  was  absent.  Formalinized  oells  of  F.  novioida 
inhibited  the  roaotion  of  passive  hemagglutination  at  a  minimum  oon¬ 
oentration  of  500,000  miorobial  oells,  while  tularemia  ouusative 
agents  did  not  inhibit  the  re^otion  even  in  a  oonoentration  equal  to 
1  billion  miorobial  oells.  These  data  testified  to  the  diverse 
nature  of  species  apeolflo  antigens  of  F,  tularonsia  and  F.  novioida. 

A  comparative  study  of  tha  ontigenio  atruoture  of  these  miorobes 
by  the  method  of  preoipltation  in  gel  (Oohterlony  method)  using  the 
dry  aoetone  powders  of  both  strains  in  doses  of  25  mg  per  1  ml  and 
standard  horse  antitularemia  serum  showed  that  these  microorganisms 
had  at  least  two  oommon  antlgenlo  components  oontuinsd  in  the  som&tlo 
portion  of  the  antigen  complex.  The  presence  of  speoles  speoiflo 
Vi-antigen  of  F.  tuiarensls  in  oells  of  F.  novioida  was  not 
revealed  (see  drawing). 

It  is  known  that  the  tularemia  microbe,  in  contrast  to  many 
other  speoles  of  microbes,  is  lyzed  in  s  twine  solution  (D.  I.  Brik- 
man,  personal  oomnunioation) .  We  used  this  test  in  the  study  of 
F,  novioida  while  using  6  tularemia  strains  for  a  control:  one 
strain  of  the  Nearotio  race  -  Schu,  one  -  Central  Asian  117,  and 
4  Palaearotio  strains  505,  21/400,  Tun  Lyao,  and  ftosho.  The  Palae- 
arotlc  strains  diffored  in  the  degree  of  virulence.  In  addition  to 
this  an  investigation  was  made  of  one  strain  of  S.  typhinurium  and 
one  of  L.  monooytogenes.  Initial  density  of  tlx  suspension  was 
around  1.6— 5  billion  in  1  ml.  Determination  of  turbidity  was 


cuvi’luu  out  by  the  photometric  method  and  expressed  In  billions  o f 
oolls  by  means  of  a  ooiupurison  witn  a  calibration  curve.  For 
construction  oa’  the  curve  we  determined  in  a  suspension  of  strain 
t>03  tho  numbor  of  microbial  coils  in  1  ml  based  on  tha  standard  of 
tho  State  control  institute  and  took  a  photometric  reading  of  thorn 
at  MO  nm  on  a  PL1C-SG.  Wo  investigated  the  suspensions  L..uodi  *toly 
after  procuration  and  also  in  4  and  2d  hours • 
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Reaction  of  precipitation  in  agar  by  the  Oohterlony  method. 

1  -  antigen  of  P.  novioida;  Z  -  antigen  of  P.  tularoneis}  3  -  standard 
horse  antituluremla  serum;  thin  linos  -  precipitation  of  somatio 
antigen  aomplex,  wide  lines  -  precipitation  of  Vi-antigen  complex 
of  tularemia  microbe,  absent  in  F.  novioida. 


All  tha  tularemia  strains  v;oro  lysed  in  4  hours  and  turbidity  was 
reduced  la— S-^  times  in  coroparison  with  a  control  suspension  in  a 
physiological  solution.  In  oontrast  to  this,  a  suspension  of 
P.  novioldu  in  a  tv/ino  solution  after  4  hours  of  exposure  differed 
vory  little  in  turbidity  from  a  suspension  in  physiological  solution. 
Analogous  results  were  obtained  with  suspensions  of  Salmonella  and 
Listeria.  In  24  hours  tho  suspension  of  tho  test  strain  was  lyxod 
in  a  twine  solution  approximately  up  t^  the  level  of  tularemia 
strains,  while  Salmonella  and  Listeria,  after  24  hours,  remalnod 
the  same  in  twine  solution  as  in  physiological  solution.  In  the 
investigation  of  Gram-stained  smears  from  these  cultures  after  24 
hours  in  twine  it  was  not  possible  to  reveal  any  morphological 
differences  in  them  in  comparison  with  oultures  in  physiologioal 
solution.  After  24  hours  in  tviine  oella  of  the  test  strain  and 
of  tularemia  causative  agents  were  stained  weakly  and  had  vague 
oontours,  while  in  physiologioal  solution  they  stained  brightly 
and  preserved  sharp  oontours. 

The  results  of  our  investigations  oonfirm  the  findings  of 
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Larson  and  associates  and  Owen  and  associates  e one o min;.;  the  high 
degroe  of  similarity  in  the  morphological,  tinotorial,  cultural, 
and,  In  particular,  pathogenic  properties  of  i«'.  ntv.  ioltlu  and 
tulurunais.  In  agreement  with  tiis  findings  of  thuco  (uu.i->ro  wo 
also  detected  in  f.  novioida  the  capacity  eo  forsunt  saccu  a’uf-.o, 
which  ia  not  u  ehuraotor iatio  of  the  tularemia  o-muatiw  ■  ;oni,. 

However,  in  l’’.  novioida  and  tuluronslo  wo  ontablisu....  a  purtiul 
antigenic  community  by  moans  of  using  antisera  from  rabbita  in  the 
agglutination  reaction,  which  the  investigators  mentionod  could  not 
demonstrate,  They  observed  partial  cross  reactions  only  in  tosts 
of  complement  fixation. 

Once  more  wo  established  the  antigenio  nearness  of  both  mioro- 
organisms  in  the  allorgy  roaotlon  on  rabbits,  deteoted  the  enzyme 
oltrullinuroidaao  in  1',  novioida,  and  demonstrated  the  weaker 
lyzabillty  of  this  mioroorganism  by  twine. 

Under  praotioal  oonditions  for  the  diagnostics  of  F.  novioidu, 
‘apart  from  establishing  the  oloae  similarity  of  main  properties  of 
the  Isolated  culture  with  the  tularemia  ouuoative  agent,  it  is 
neoosaary  to  pay  special  attention  to  the  wouk  agglut inability  of 
the  oulture  by  standard  agglutinating  antitularemia  serum  (no  more 
than  up  to  1/30  tho  titer  of  the  latter)  and  to  the  fermentation  of 
glycerin  on  Down's  medium.  The  lost  oritorion  can  serve  for  dif¬ 
ferentiation  only  with  tularemia  cultures  of  the  Palaoarotio  race, 
but  not  of  the  Central  Asian,  iioarotio,  or  Japanese  variants  of  the 
false a ratio  race  which  ferment  glycerin. 

When  cultures  which  are  suspected  of  being  F.  novioida  are 
isolated  from  water  or  other  objects  they  should  be  sont  for  con¬ 
firmation  to  tr.a  Gamaleya  Institute  of  Epidemiology  and  wioroblol- 
ogy,  AMN  USoK  (Moscow,  Ulltsa  Ualaleya  2). 

Conclusions 

1.  Vranolseila  novioida,  which  was  descrlbod  by  Larson  and 
associates,  >based  on  its  morphologioal,  tinctorial,  cultural,  and, 
in  particular,  pathogenic  properties  for  laboratory  animals  turned 
out  to  be  similar  to  the  causative  agent  of  tularomia,  whioh  is  the 
basis  for  oombinlng  both  mioroorganisms  in  one  genus. 

2.  F.  novioida  decomposed  glycerin  and  contained  the  enzyme 
citrullinureidase,  which  oonnoctod  this  species  with  the  Wearctio 
and  Central  Aslan  variants  of  the  tularemia  miorobe. 

3.  F.  novioida  fermontod  saccharose  and  was  lyzed  relatively 
Slowly  in  a  twine  solution,  by  wnioa  it  differed  from  tho  oauaatlve 
agent  of  tularemia. 


e. 


4,Vxlri li|§£yicida  wo  doteotod  a  community  of 'the  somatic  antl- 
conic  oomprex  ?“h  tho  corresponding  oomplex  of  tho  tularemia 
mlorobo>  which  In  tosts  on  rabbits  conditioned  the  partial  arose 
reactions  of  agglutination  and  ullorgy. 

6.  'On  laboratory  anJmala  a  livo  oulturo  of  F.  novicidu  did 
not  oiarantoo  pro  toot  ion  against  rotated  infection  with  lethal 
dosou  of  a  virulent  tulu remit  culture. 

SPn 

6.  on- the  terri^orjr  giU  tna  USSR  it  is  neoessary  to  organise 
aeerehee  for  F.  noviSldchj  pirawrily  in  reaervoirs  -  in  places  of 
mass  congregation  of  birds ,  and  also  on  the  birda  themselves  and 
rodents  living  with  them.<" 
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